Abstract: This study combines the opinions of consumers and experts (managers and scholars) and employs the four-phase research methods (IPGA, DEMATEL, QFD and MBO) in order to determine the key factors for the superior service of mobile banking. The results of IPGA and DEMATEL show a total of 7 critical service quality factors that need to be improved for mobile banking. According to the QFD results, 6 service quality improvement strategies have been developed, and the sequence of improvements is adequately discussed herein. Lastly, this study establishes a set of mobile banking objective management progress control and performance evaluation sheets, based on the concept of MBO, in order to manage and control the improvement progress and effect of mobile banking service quality. The proposed mechanism can achieve the objective of superior service quality in an expedited manner with limited resources.
Introduction
According to an International Telecommunication Union (ITU) report in 2014, there are about 7 billion mobile users worldwide, with a penetration rate of 96%, among which Asia has 3.06 billion users, thus making it the largest mobile phone market in the world. There are about 2.3 billion mobile broadband users worldwide, of whom 55% are from developing countries. With the popularity of mobile devices and broadband networks, mobile devices have become an important channel for citizens to contact enterprises while the mobile service experience is more critical for customers to continue the use of entity services. We know from past research that good service quality has always been the important basis to elevate customer satisfaction and loyalty in the service industry (Cheng et al., 2015) . Nevertheless, the service pattern of mobile banking is different from that of entity banks; as a result, it is necessary to conduct overall discussions regarding the cognition and perception of customers over the service quality of mobile banking. To achieve service excellence, the goal is how to find and improve the gaps in service quality. Therefore, in the management literature of service quality, Parasuraman, Zeithaml and Berry (1985) defined 4 service quality gaps: cognitions of managers, specifications of service quality, service delivery and external communication.
Importance-performance and gap analysis (IPGA) by Lin, Chan and Tsai (2009) mainly converts the coordinates of the traditional IPA matrix through relative importance (RI) and relative performance (RP), which could further reflect the gaps of service quality, measures the competitive situation of enterprises' service quality attributes in a more objective manner and assists enterprises in deciding their levels of priority in the allocation of resources (Lin, Chan and Tsai, 2009 ). In terms of management, while the factors of service quality to be improved are in a surplus, the allocation of resources is usually tough. Therefore, Tsai et al. (2011a) continued using the IPGA model, who make use of the resource-based view (RBV) and decision-making trial and evaluation laboratory (DEMATEL), considered how to improve the correlation of factors to be improved from the perspectives of management and developed the two-stage service failures identification model, which combines IPGA and DEMATEL and takes into account the opinions of consumers and managers to find the main factors of service quality to be improved and the roots thereof. In terms of service quality management, if any strategy could be further developed according to the core gap of service quality, then service quality can be improved more effectively. Quality function deployment (QFD) is an analysis method that converts customer demand into products or services with design features (Paryani, Masoudi and Cudney, 2010) . Managers can use QFD to convert the demands and extent of customers over the improvement of service quality into improvement strategies of service quality, thus satisfying the demand of customers over service quality. Shrivastava and Verma (2014) and Cheng, Tsai and Lin (2016) pointed out that external environments render organisational objectives complicated and increases the possible conflicts within the departments of the organisation; therefore, objectives cannot be achieved smoothly. The effective use of management by objectives (MBO) can ensure that all plans are implemented on time; although MBO was proposed by Peter Drucker (1954) , Posadas (2014) proved through research that MBO still has an effect and utility over management.
The literature of mobile banking research in recent years focuses on the following:
1 Assessment of the system introduction (Wonglimpiyarat, 2014; Huang and Liu, 2015) .
2 Use intention (Gumussoy, 2016; Talukder, Quazi and Sathye, 2014; Oliveira et al., 2014) .
3 Customer satisfaction and internal management (Masrek et al., 2014; Parvin, 2013; Thakur, 2014) .
These research studies contribute to some extent to the promotion and marketing of mobile banking, yet lack specific in-depth analysis of service quality. The reasons are as follows:
1 The failure to integrate the opinions of customers and managers causes wastage of resources and invalidity of policies.
2 There is a failure to define the definition of the service quality gap.
3 They neglect the correlation and benefits of the attributes of mobile banking services.
4 They fail to establish MBO progress control, management mechanisms and performance evaluations for enterprises' services.
5 They do not identify the key service quality attributes requiring urgent improvements in the mobile banking industry, action programs and evaluation mechanism.
From the above-mentioned problems, it is understood that the improved efficiency of service quality cannot be mastered. The above issues lead to a huge gap in the research of mobile banking. IPGA, DEMATEL, QFD and MBO are research methods applied to customers, experts and internal implementation of enterprises, which have contributed to service quality improvement, strategy formulation, implementation of improved plans and performance evaluation. However, scholars have not integrated these 4 methods to realise the objective of Service Excellence Quality in the past. Although some scholars utilised IPGA and DEMATEL to identify the gaps of service quality Cheng, Tsai and Lin, 2013; Tsai, Lin and Chan, 2011b) , there still lacks a specific discussion on the improvement design of service quality, the implementation of objective plans of Service Excellence Quality and achievement evaluation. As a result, this study adopts the identification pattern of service quality gaps during IPGA and DEMATEL periods, as proposed by Tsai, Lin and Chan (2011b) , combines QFD and MBO and proposes a set of performance objective evaluation models in order to seek the key factors of service quality improvement for mobile banking. The model identifies the key service quality attributes, establishes the MBO performance evaluation mechanism and provides the references to planning service quality management improvements and objective realisation by mobile banking managers under limited resources.
Literature review

Mobile service quality
Parasuraman, Zeithaml and Berry (1985) suggested that service quality is the gap between the actual feelings and expectations of consumers regarding services provided by business owners and proposed 5 gaps in the service process after in-depth interviews with banks, credit card companies, securities brokers and products repair companies. Among the 5 gaps, the first 4 gaps are the main blocks for service industry owners to supply service quality, whereas the 5th gap is caused by the disparity of customers in cognition and expectations over service quality. Therefore, how to identify the main factors of service quality to be improved through the service quality gap remains an important topic for corporate service management. However, with the popularity of the internet and smartphones, as well as the development of electronic commerce, mobile services are available in a variety of fields, such as finance, medicine, retail, education, entertainment and security . To have a competitive advantage, mobile service quality is one of the very important factors that companies have to offer (Özer, Argan and Argan, 2013) . Consequently, research on the service quality of network actions cannot be neglected. The difference between the electronic service industry and the general service industry lies in face-to-face entity contact, where the former focuses on interactions with customers through electronic communications, networks, mobile devices and other virtual services. Regarding electronic service quality (E-SQ), Ondrus and Pigneur (2006) indicated that mobile service means wireless terms of payment at any time and place to purchase the entity, digital commodities or services. Simply speaking, mobile service means that users use the services and applications of suppliers through network actions. Above all, this research defines mobile service quality as "the difference between expected service and cognitive service in the consumption process through a mobile communication device."
Regarding the measurement dimensions of service quality, Parasuraman, Zeithaml and Berry (1988) developed scales, including the 5 measurement dimensions of Tangibles, Reliability, Responsiveness, Assurance and Empathy, which are the most typical service quality scales in traditional service industries. However, the dimensions and content of SERVQUAL scales do not completely fit the networks or actions for measuring service quality. As a result, Kettinger and Lee (1994) modified the SERVQUAL scales; cooperated with the user satisfaction of the information service function (USISF); deleted the dimension of Tangibles; and obtained the 4 dimensions of Reliability, Responsiveness, Assurance and Empathy. Kaynama and Black (2000) developed the 7 measurement dimensions of online service quality, which are based on the SERVQUAL scales and evaluation elements of networks that are proposed by several scholars, called E-QUAL -namely, content and purpose; accessibility; navigation; design and presentation; responsiveness; background; and personalisation and customisation. These 7 measurement dimensions, respectively, match the 5 measurement dimensions. Moreover, Zeithaml, Parasuraman and Malhotra (2002) developed e-SERVQUAL, which is suitable to measure the service quality of networks, and confirmed the dimensions of service quality, including efficiency, reliability, fulfilment, privacy, responsiveness, compensation and contact. The first 4 dimensions are used to appraise the service quality of customers, called core service quality, before the occurrence of issues, whereas the last 3 dimensions are used to appraise the service quality when customers encounter problems, called recovery service quality. Parasuraman, Zeithaml and Malhotra (2005) developed the e-core service quality scale (E-S-QUAL), based on the aforementioned, to measure the core service quality of network stores and set up the e-recovery service quality scale (E-RECS-QUAL) to measure the recovery service quality.
With repeated long-term verification, different research objects have been surveyed; therefore, the preciseness of the scales compares more rigorously with the research of other scholars. Shin and Kim (2008) stated different dimensions to measure mobile service quality, with the dimensions including quality, pricing structure, mobile devices, value-added services, convenience in procedures and customer support. Tan and Chou (2008) proposed seven dimensions (perceived usefulness, perceived ease of use, content, variety, feedback, experimentation and personalisation) to measure the mobile service quality. Huang, Lin and Fan (2015) presented definitions and measurement items of mobile service quality that include Efficiency, System Availability, Content, Privacy, Fulfilment, Responsiveness, Compensation, Contact and Billing. This research collects the literature above as the basis for the design of a service quality questionnaire on mobile banking.
Importance-performance gap analysis
The IPGA pattern is an analysis method that combines IPA and gap analysis to identify the main improvement factors of service quality (Lin, Chan and Tsai, 2009) . Such patterns first conduct gap analysis over the importance and satisfaction of evaluation factors through t-testing when gaps in service quality exist. The RP value is calculated according to the calculation rules in Table 1 . If there are no gaps of service quality, then the RP value is 0. RI extent is the value of dividing the average importance extent of all evaluation factors by the importance extent of one evaluation factor. 
Note: The average performance of the jth attribute is j P , the average importance of the jth attribute is j I and the total average performance is P .
After RI and RP are calculated, the IPGA model seeks the main improvement factors with the IPGA strategy matrix. The vertical axis of the strategy matrix is RI, whereas RP is the horizontal axis. The horizontal axis and vertical axis intersect at (0, 1) in a fixed manner. The strategic significance in the allocation of resources, as represented by the Quadrants of the IPGA model, is illustrated in Figure 1 (Lin, Chan and Tsai, 2009 ).
Figure 1 The IPGA matrix
Source: Lin, Chan and Tsai (2009) Quadrant I is the quadrant consisting of high relative performance and high relative importance and is located in the upper right area of the two-dimensional matrix. It is necessary to 'keep up the good work' of the factors in this area. Quadrant II is the quadrant consisting of low relative performance and high relative importance and is located in the upper left area of the two-dimensional matrix. It is necessary to 'concentrate' on the factors in this area. Moreover, the larger the distance between the factors and the coordinate centre (0, 1), the greater the urgency makes improvements.
Quadrant III is the quadrant consisting of low relative performance and low relative importance and is located in the lower left area of the two-dimensional matrix. The factors in this area are of 'low priority'.
Quadrant IV is the quadrant consisting of high relative performance and low relative importance and is located in the lower right area of the two-dimensional matrix. The factors in this area are of 'possible overkill'. Moreover, the larger the distance between the factors and the coordinate centre (0, 1), the higher the level of resource transfer.
The further the standard distance of factors is situated in the second quadrant of the IPGA matrix from the original point, the higher the priority extent is to accept the allocation of resources (Lin, Chan and Tsai, 2009) . Therefore, the IPGA strategy matrix could determine the priority level of the allocation of resources through this model, where the distance is calculated as shown in Eq. (1). 
Decision-making trial and evaluation laboratory
DEMATEL, as proposed by the Battelle Memorial Association in Geneva (Fontela and Gabus, 1976; Gabus and Fontela, 1973) , demonstrates the causality between practices in a system by applying expert/management perceptions. This method simplifies the complicated causality based on the views of experts, with an aim to directly compare the correlation among factors of a complicated system, and calculates the direct and indirect causality and impact strength among factors by the theory of the matrix, in order to effectively clarify the causality of complicated problems, find the roots of the problems and provide important reference data for managers to make decisions Chan, 2011b, Wu, 2008; ) . The following is the adopted application procedure of DEMATEL (Tsai, Lin and Chan, 2011b) :
Step 1: Build the initial average direct-relation matrix A.
where k ij x is the degree to which attribute i affects attribute j for the expert; n is the number of experts consulted and p is the number of attributes.
Step 2: Calculate the normalised direct-relation matrix Z.
In the above formula,
∑ ∑ represents the direct effects of the practice with the most direct given-and-received effects on others.
Step 3: Derive the total relation matrix T.
In the above formula, ij t is the total relation effects, including both the indirect effects and direct effects.
Step 4: Calculate the total effects and net effects.
[ ] 1 1 1
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where i r is the total given effects of i factors.
Total received effects r c ow c t
where j c is the total received effects of factor j; ( ) Step
5: Set a threshold value to obtain the impact-relations map (IRM).
Set a threshold, filter those with a lower impact extent among the total impact matrix, display the factors in the form of coordinates on the 2D map and map out the IRM coordinates with the coordinates of ( )
Step 4. With the assistance of the graph, the correlations of factors are displayed, which facilitate decisionmakers to plan proper decisions according to the impact factors or those with a higher extent of impact.
Quality function deployment
QFD, as developed by Yoji Akao in 1966, is the initial method for product design planning. Gonzalez, Quesada and Bahill (2003) indicated that QFD is systemic planning, under which a cross-function team discovers and settles the relevant issues of products, procedures and strategies, in order to improve the customer satisfaction. Sahney, Banwet and Karunes (2004) proposed that QFD is a design method that focuses on customer demand and expectation. Paryani, Masoudi and Cudney (2010) mentioned that QFD can be used to convert the voices of customers into the connotations of products or services. The QFD method employs house of quality (HoQ) for design. In the HoQ design, the left side of the house includes customer requirements, whereas the roof of the house is the technical design of products or services to customers, of which the priority level of customers is the evaluation principle for the technical designs of products or services (Ikiz and Masoudi, 2008; Wang, 2007) . Many scholars have used this method to discuss decision-making issues for the improvement of service quality (Cheng, Tsai and Lin, 2015; Cheng, Tsai and Lin, 2016) , and according to Ramanathan and Yunfeng (2009) , the HoQ design is as shown in Figure 2 . 
Management by objectives
MBO is under the concept of 'Management by Objectives and Self-control', as proposed by the Peter Drucker in his book The Practice of Management published in 1954. He argued that the objectives and tasks of enterprises must be transformed into targets, and the supervisors of various levels of the enterprises must exercise leadership over inferiors through such objectives, in order to realise the overall objective of the enterprises. Therefore, regarding each field that might directly and severely affect the survival and development of the organisation, an objective must be identified. Only in this way can an organisation make proper achievements in development fields and maintain the status of progress. Odiorne (1965) defined that MBO is a process through which managers of top and bottom levels jointly identify the common objective of the organisation and set the major areas of responsibility for each member to achieve. At the same time, each department's activities are guided and the contribution of each member is appraised according to such basis. Peter Drucker outlined the five-step process for MBO shown in Figure 3 . Each stage has particular challenges that need to be addressed for the whole system to work effectively.
Figure 3 Five-step MBO process
Source: Peter Drucker, 1954 These steps are explained below.
• Set organisational objectives: MBO starts with clearly defined strategic organisational objectives. If the organisation is not clear where it is going, then no one working there will be either.
• Cascade objectives down to employees: To support the mission, the organisation needs to set clear goals and objectives, which then need to cascade down from one organisational level to the next until they reach everyone. To make MBO goal and objective setting more effective, Drucker used the SMART acronym to set goals that were attainable and to which people felt accountable. He said that goals and objectives must be specific, measurable, achievable, realistic and time-based.
• Monitor: The goals and objectives are said to be SMART, which means they are measurable. They do not measure themselves though, and so you have to create a monitoring system that signals when things are off track. This monitoring system has to be timely enough so that issues can be dealt with before they threaten goal achievement.
• Evaluate performance: MBO is designed to improve performance at all levels of the organisation. To ensure this to happen, the organisation needs to put a comprehensive evaluation system in place. As goals have been defined in a specific, measurable and time-based way, the evaluation aspect of MBO is important. Employees are evaluated on their performance with respect to goal achievement (allowing for appropriate changes in the environment).
• Reward performance: It should tie goal achievement to reward and perhaps compensation and provide the appropriate feedback. Employees should be given feedback on their own goals as well as the organisation's goals. Make sure they remember the participative principle: When they present organisation-wide results, they have another opportunity to link individual groups' performances to corporate performance.
MBO research in recent years has been widely applied to various fields, such as medical care, tourism, commerce, etc., displaying that the scope is wide and effective (Gitlow and Gitlow, 2013; Kralev, 2011; Posadas, 2014) . MBO is a powerful management tool capable of adjusting the behaviour of employees and objectives of the organisation and elevates the organisational performance and ability to adapt to environmental changes (Sharma, 2013) . MBO is critical to realise objectives and can improve the interests of the organisation. However, in addition to operation business profits, MBO shall also consider commercial ethics and social responsibility in order to establish sound corporate images (Kralev, 2011) . The establishment of a rigorous MBO can ensure that plans are achieved smoothly (Ashraf et al., 2012) . With the evolution of external environment and transformation of corporate operation patterns, MBO has become the management technique essential to the implementation of operational strategies. Consequently, in order to ensure that the improved strategies made during the QFD period are implemented smoothly, this study shall set up management, control and performance evaluation sheets for the superior service quality of mobile banking, based on MBO, and offer references to the implementation and execution of follow-up strategies and stimulation of employees.
Research methodology
Questionnaire design and measurement
This study is based on the 7 scales of measurement dimensions, as developed by Parasuraman, Zeithaml and Malhotra (2005) , including E-S-QUAL, E-RecS-QUAL, E-S-QUAL (Efficiency, System availability, Fulfilment, Privacy and Assurance) and E-RecS-QUAL (Responsiveness, Compensation and Contact). In order to match the attributes of mobile banking, the dimension of personalisation by Swaid and Wigand (2009) is added, for a total of 8 dimensions and 29 topics. The measurement dimensions of the scale are defined in Table 2 , with a Likert 5-point scale adopted in the measurement including importance and performance (satisfaction). According to the result of 50 pretest questionnaires, Cronbach's αvalues of all dimensions were above 0.7, indicating a high degree of consistency in the dimensions of the questionnaire. Table 2 Mobile banking service quality scales
Dimensions Definition
Number of items Efficiency 1. Achieve the extent of fast and easy use of the system 6 Fulfilment 2. Achieve the extent of living up to the service promises 6
System availability 3. Achieve the extent of effective and correct operation of the system 2 Privacy and assurance 4. Achieve the extent of system safety and protection customer information 3
Responsiveness 5. Achieve the extent of handling customer demand in a timely manner 4
Compensation 6. Achieve the extent of compensating customer losses 2 Contact 7. Achieve the extent of obtaining services through the system 3 Personalisation 8. Achieve the extent of providing exclusive personal services by the system 3 Source: Zeithaml et al. (2005) and Swaid and Wigand (2009) 
Data collection
The data for the study were collected from users of mobile banking in Taiwan through purposive sampling. The study distributed a total of 737 questionnaires, successfully collecting 508 valid questionnaires from August 1, 2014 to October 31 for a valid return rate of 68.93%. According to the analysis on sample attributes, among the respondents 55.3% were females and 44.7% were males; single (62.2%) people were more than married (37.8%); there was a wide range of age categories from 21-40 years (66.3%); respondents were fairly well educated, with 90.0% being college/university graduates or having obtained a higher degree; most of the respondents were employees of service (30.1%) and manufacturing (23.6%) industries and had a monthly income of under NT$40,000 (70.9%).
Four-phase management mode of service performance objective
Based on the gap identification mode of service quality of Tsai et al. (2011b) during IPGA and DEMATEL, this study integrated it into QFD and MBO and set up a fourphase management model of service performance objectives (Figure 4 ), which are more specifically described as follows. Phase I: Find defective attributes and list their priority for improvement.
Step 1: Materials to collect opinions of customers: design service quality scales and collect the degree of attention and satisfaction of consumers over service quality.
Step 2: Identify the improvement factors of service quality: conduct IPGA analysis based on the materials collected, in order to recognise the improvement factors of service quality.
Phase II: Identify defective service quality attributes.
Step 1: Materials to collect opinions of experts: conduct the design of questionnaires over the correlation of factors (DEMATEL questionnaires), based on the main improvement factors in Phase I, and collect materials of experts' perspective, based on such questionnaires.
Step 2: Identify the improvement factors of service quality: conduct DEMATEL analysis, based on materials collected, and determine the main impact factors among the improvement factors (which net effects are stronger), in order to recognise the critical improvement factors and improve the benefits of service quality.
Phase III: Develop improvement strategies and determine their effectiveness.
Step 1: Service improvement design: make improvement designs of services catering to the demand of customers with DFD and HoQ, based on the critical improvement factors of service quality in Phase II.
Step 2: Decide the priority level of service improvement: use the net effects of the critical improvement factors of service quality as the weight of service demand in DEMATEL analysis during Phase II and determine the priority level of service improvements through the HoQ analysis of QFD.
Phase IV: Building the objectives of the monitoring and evaluation mechanism.
Step 1. Set up objective management progress control sheet of mobile banking, based on the priority level of service improvement made during Phase III, in order to monitor progress implementation.
Step 2. Establish objective management evaluation sheet of mobile banking, based on the objective management progress control sheet of mobile banking, in order to evaluate the implementation effect.
The four-tiered integrated model is shown in Figure 4 . 
Data analysis and results
Analysis of validity and reliability
In aspects of the reliability and validity analysis of the various dimension of service quality, this study inspects construct reliability (CR), convergent validity and discriminant validity, based on the analysis results of confirmatory factor analysis (CFA).
In terms of goodness of fit for CFA, χ2/d.f.<5, goodness of fit index (GFI) > 0.9, adjusted goodness of fit index (AGFI) > 0.8, comparative fit index (CFI), normed fit index (NFI) > 0.97, non-normed fit index (NNFI), incremental fit index (IFI) > 0.98, root mean square residual (RMR) < 0.05, root mean square error of approximation (RMSEA) < 0.08, parsimonious normed fit index (PNFI) and parsimonious goodness-of-fit index (PGFI) > 0.70, and thus the measurement model provides a good overall fit with the data. Based on the reliability analysis in Table 3 , Cronbach's α values of Mobile Banking Service Quality Importance and Performance dimensions are between 0.703 and 0.908, which are greater than the standard value of 0.7, which means that the scales of service quality in this study have sound internal consistency. According to Table 4 , the factor loading for the dimensions of Mobile Banking Service Quality Importance is between 0.64 and 0.92. Except for the AVE value of the fulfilment dimension (0.48), which is slightly lower than 0.5, the AVE values of all other dimensions are greater than 0.5. This means that most dimensions in this study still have convergent validity (Fornell and Larcker, 1981) . According to the data in Table 5 , the results show that the statistical magnitudes of chisquare difference testing for the latent variables are greater than 3.84 (p < 0.05), implying that the dimensions in this study have sound discriminatory validity. Q22. Record losses due to negligence into an account for customers 0.800*** ***p < 0.001 Table 5 Discriminant validity: chi-square difference test
Phase I: seek improvement factors of service quality for mobile banking (IPGA analysis)
This study employs IPGA to identify the strategic connotation of 29 mobile banking service quality factors and locates the improvement factors of service quality (Table 6 ; IPGA Analysis of the Mobile Banking Service Quality Scales). According to the analysis results of IPGA, 19 factors fall in the second quadrant belonging to the main improvement factors, whereas 10 factors fall into the third quadrant, belonging to subordinate improvement factors. Moreover, in quadrant II, the larger the value of D q (j) is, the higher the priority for improvement (Lin, Chan and Tsai, 2009 ). This study further calculated the distance between various items and the coordinate centre (0,1), and the order of the value of D q (j) from the largest to smallest is as follows: "Q11. Personal information will not be shared," "Q13. Correct transaction," "Q10. Have precaution measures for transaction information," "Q12. Provide passwords to protect data," "Q21.
Have compensation mechanism for losses due to negligence," "Q03. The system would not crash," "Q22. Record losses due to negligence into an account for customers," "Q20.
Have the function of transaction guidance," "Q24. Provide online customer services," "Q23. Capable of handling issues instantly," "Q14. Capable of service according to contract content," "Q19. Have the function of transaction cancellation," "Q01. The system could realise real-time operation," "Q25. Provide hotlines for customer services," "Q16. Capable of finishing application demand," "Q02. Has sound operation system," "Q09. Preserve the historical records of issues in a complete manner for checking," "Q17.
Complete transaction according to demand" and "Q07. 
Phase II: seek critical improvement factors of service quality for mobile banking (DEMATEL analysis)
Analysis of expert qualifications
This study conducted Phase-II expert questionnaire interviews according to the DEMATAL questionnaires for the 19 main improvement factors, as obtained in Phase-I IPGA, and interviewed 11 senior banking managers and scholars in service industry management. Most of the interviewees have PhDs and an average seniority of 19.6 years, with 6.8 years as the average seniority for managers. Table 6 IPGA analysis of the mobile banking service quality scales Table 6 IPGA analysis of the mobile banking service quality scales (continued)
Causal relations analysis
In Phase II, analysis is conducted according to the views of experts (managers and scholars) through the DEMATEL mode, where the cause-effect relationship and impact strength of 19 factors of mobile banking service quality have been clarified, of which the r+c value (centrality) represents the correlation strength of such factor with other factors. The bigger the value is, the more apparent the elevation of such factor becomes after investment of resources. The r-c value (degree of cause) represents the impact or impact degree of such factor, where the greater the value is, the higher the priority extent is of resources invested to service quality. The data in Table 7 show that, among the 19 improvement factors, the effects achieved after investment of r+c value inspection resources exhibit the following order: Q02, Q01, Q07, Q16, Q03, Q11, Q10, Q23, Q12, Q17, Q20, Q25, Q13, Q09, Q21, Q22, Q19, Q24 and Q14; and managers can inspect the effect according to this order. In addition, among the 19 improvement factors, the r-c value of 7 factors is positive and belongs to factors of causes, namely, the critical improvement factors of mobile banking service quality. The high-low sequence of the r-c value is as follows: Q02, Q03, Q25, Q10, Q21, Q24 and Q01. If mobile banking service quality is improved according to such a sequence, then mobile banking managers are provided with the basis for main investment improvements with limited resources and higher benefits in order to elevate customer satisfaction. 
Phase III: improvement sequence of mobile banking service design and decision (QFD analysis)
According to the above DEMATEL results, 7 items -including "Q02. Has sound operation system," "Q03. The system would not crash," "Q25. Provide hotlines for customer services," "Q10. Have precaution measures for transaction information," "Q21.
Have compensation mechanism for losses due to negligence," "Q24. Provide online customer services," "Q01. The system could realise real-time operation" -belong to the critical improvement factors of mobile banking service quality. This study employs the focus group interview method to interview 6 experts and scholars and maps out the following 6 strategies regarding the critical improvement factors of mobile banking service quality. With regard to the 7 critical improvement factors of service quality and 6 strategic plans, this study invites the above 11 experts (managers and scholars) to grade the resolution extent through QFD questionnaires (HoQ) against the 6 strategic plans and 7 critical improvement factors of service quality, which are estimated between 0 and 5 points, where 0 represents the impossibility of resolving the improvements, and 5 represents the high likelihood of resolving the improvements. Nevertheless, in the traditional HoQ method, it is commonly seen that the analytic hierarchy process (AHP) is employed to determine the ratio-scale weights of quality attributes (Paryani, Masoudi and Cudney, 2010) . Such practice does not comply with the definition of service quality. As a result, in the HoQ method, this study refers to IPGA In order to maximise the effect of resources' utilisation, this study uses the feasibility plan with total points higher than 10 as the organisational objective of MBO in Table 8 This study invited 6 banking experts among the 11 experts, whose average service seniority and supervision seniority are 21.7 and 9.2 years, respectively, signifying that they have an in-depth understanding of banking business and management. After in-depth interviews with the 6 experts and referencing the current situation of the banking industry, the mobile banking objective management progress control sheet in Table 8 and mobile banking objective management performance evaluation sheet in Table 9 were developed, of which Table 8 mainly targets the control of objective progress and the objective realisation rate of the plan, whereas Table 9 evaluates the implementation results, which shall be the basis for punishment and reward, in order to stimulate employees to work hard and achieve objectives. First, in Table 8 , the weights of each organisational objective are 20%, for a total of 100% for 5 items, and the evaluation period is 1 quarter, for a total of 4 quarters. In the preliminary evaluation part, the project supervisor calculates the objective realisation rate (Outcomes/target) * weights, while at the end of the period, each principal of the relevant department shall state the reason for failure in order to realise the objective and proposes corresponding improvements and countermeasures. The project supervisor shall calculate the total objective realisation rate according to annual objective realisation rates and grades, for a total of 3 levels of grades -namely, A exceeds expectations, B achieves realisation on time and C is behind schedule; the project supervisor and the principals of the competent departments shall jointly discuss and map out the organisational objectives for the following year and then hand over to the general manager to conduct the total evaluations. Next, in Table 9 , the weights of each organisational objective are 20%, for a total of 100% for 5 items, and the evaluation period is 1 quarter, for a total of 4 quarters. In the preliminary evaluation, the project supervisor calculates the objective realisation rate (Outcomes/target) * weights and grades according to the following criteria, A (100-90), B (80-70), C (60-50), D (40-30) and E (20-0), while at the end of the period the general manager shall conduct an overall evaluation according to the departments, the results of which shall be listed as a reference for the promotion and allocation of performance rewards, in order to stimulate the employees. Table 8 Management by objectives and progress control of mobile banking Table 8 Management by objectives and progress control of mobile banking (continued)
Table 9
Management by objectives and performance evaluation of mobile banking Table 9 Management by objectives and performance evaluation of mobile banking (continued)
Discussions and conclusion
The usefulness of this study could be viewed from both theoretical and practical standpoints. First, theoretically speaking, this study combines IPGA, DEMATEL, QFD and MBO and establishes a set of four-phase service performance objective management patterns to discuss the set up of critical improvement factors of mobile banking service quality, service quality improvement design, objective progress control and performance evaluation mechanism. From IPGA analysis (customerse progress controlpoints. First, theoretically speaking, this study combines IPGA, DEMATEL, QFDes. First, in Table  8nt through QFconcentrate here) of the improvement factors of service quality. In general, consumers of mobile banking highly emphasise Privacy, Assurance, Compensation and System availability, but are dissatisfied with the current status of apparent gaps in service quality. The dimensions of Privacy and Assurance, Compensation, and System availability are consistent with the previous focus content of consumers (Masrek et al., 2014; Rostami, Amir Khani, and Soltani, 2016) . Moreover, this study also found that consumers in the mobile era pay more attention to the rights and interests of themselves and have no confidence in the protection of rights and interests that banks or governments give consumers while they place relatively less emphasis on personalisation services of the action bank. The results are different from those of the past. For example, Cao et al. (2015) indicated that regarding consumersindicated that esults are different from thhe protection of rights and interests uality. The dimensions of Privacy and Assurance, Compensaactitioners involved in financial transactions should introduce supervision from an independent third party, which can safeguard the security of the money efficiently. It can be inferred that the functions each action bank has provided on its APP pages are nearly perfect, most of which are able to meet the demand of most consumers. Therefore, this study suggests that companies need not invest their resources in personalisation service or functionality, but they should increase information of maintaining rights and interests and the establishment of a security mechanism in order to increase the confidence of consumers to use the APP. It is known from the DEMATEL results that from the views of experts, mobile banking has a total of 7 items of critical service quality factors, including "Q02. Has sound operation system," "Q03. The system would not crash," "Q25. Provide hotlines for customer services," "Q10. Have precaution measures for transaction information," "Q21. Have compensation mechanism for losses due to negligence," "Q24. Provide online customer services" and "Q01. The system could realise real-time operation," which shall act as reference to mobile banking managers to improve the service quality. "Q02. Has sound operation system" has the greatest impact, as compared with the other 6 factors, and the result is the same as that of previous research (Thakur, 2014; Talukder, Quazi and Sathye, 2014) . It can be known that a sound operation system is the crucial task of mobile banking dealers, and so they should integrate other resources and commit to invest a lot of efforts to build or maintain a good and stable operating system for the customers so as to make the maximum synergy of the resources.
Regarding the above 7 items of critical service quality factors, the experts jointly made the 6 items of the improvement strategy plans. It is known from the QFD analysis result that "S1. Use excellent information talents and select sound systems and equipment" is the most important and prior improvement strategy, as sound operation systems call for excellent system suppliers and maintenance talents. Nevertheless, in the face of severe shortages of information talents worldwide, as well as the fierce competition among system manufacturers, the difficulty of the banking industry to recruit information talent has become rather prominent. Therefore, this study advises that mobile banking practitioners first keep close contact with system manufacturers to attract retired personnel or those that changed their jobs, then cooperate with the occupational training bureau for information system training courses in order to recruit excellent talent after training is completed, and lastly, seek multinational talents through Linkedin, the talent headhunting company. As the set-up cost is high, current banking practitioners' information systems can be purchased, which is a paramount task to select sound system suppliers in order to establish a good information system. Moreover, "S3. Upgrade system monitoring and test simulation and abnormality handling," "S5. Provide timely and professional telephone and online customer services," "S4. Upgrade information security protection and obtain international information management certificate" and "S2. Support multiple mobile operation systems" are also important strategies to optimise mobile banking improvements to service quality. Consequently, it is advised that banking practitioners shall refer to these strategies to achieve the objective of superior service quality. Finally, show that the weights of IT departments in the realisation of organisational objectives are as high as 55%, making them the key to the achievement of objectives. As a result, organisations shall render adequate resources and discriminatory punishment and rewards, in order to motivate IT workers to smoothly achieve objectives or do so ahead of the timeline.
This study establishes Tables 8 and 9 from the analysis results of IPGA, DEMATEL and QFD, as well as the concept of MBO, which expands the hierarchy in terms of organisation and work objectives, has discussions at fixed times, conducts monitoring over progress and makes assessments, thus ensuring the smooth implementation of mobile banking service quality excellence strategies. Mobile banking practitioners can conduct project plans of service quality excellence according to Tables 8 and 9 . Regarding scholars that conduct follow-up research on service quality, the MBO model of the four-phase service performance could also act as a reference to other service industries to realise service quality excellence objectives. For the consumption behaviours of banks, many research studies focused on seeking the influence factors of use attitude, use intention or customers' satisfaction towards network banks or mobile banking (Özer, Argan and Argan, 2013; Parvin, 2013; Masrek et al., 2014; Oliveira et al., 2014; Talukder, Quazi and Sathye, 2014) . These studies' results also found that employing attitude, trust, security, mobile service quality, compatibility and convenience all make a considerable contribution to promoting use intention and use satisfaction of network bank or mobile banking. However, the research direction of this study is different from those research studies mentioned. This study combines IPGA, DEMATEL, QFD and MBO and establishes a set of four-phase service performance objective management patterns to discuss the set-up of critical improvement factors of mobile banking service quality, service quality improvement design, objective progress control and performance evaluation mechanism. In addition to recognising 7 critical service quality factors, this research further puts forward 6 specific improvement strategies and 1 MBO-based performance evaluation mechanism. Therefore, this research is deeper and more specific than previous studies in the literature in terms of service quality improvement and management mechanism of mobile banking.
IPGA is a common method in previous research into service quality and is even integrated with other different methods and applied to service quality management of different industries. For example, Tsai, Lin and Chan (2011b) used IPGA and DEMATEL to explore customers'/managers' perceptions and clarified the interrelationship of all internet tax reporting quality attributes on service practices to help identify the critical service failures. also applied the IPGA model and DEMATEL to explore the service quality improvement priority of fine-dining restaurants and the causal relationship between service attributes. Cheng, Tsai and Lin (2016) integrated IPGA, DEMATEL and QFD to develop a three-tiered service quality improvement model in order to identify critical educational service quality deficiencies in hospitality, tourism and leisure undergraduate programs (HTLPs) and thereafter formulated applicable service improvement strategies. Tsai and Lin (2014) developed a two-phase service quality strategy model to identify defective service attributes and uncovered their root causes for the hotel sector by integrating the importanceperformance gap analysis model, service triangle and gap analysis. Cheng, Tsai and Lin (2015) integrated IPGA with the QFD model in order to determine the critical service quality attributes and to develop their improvement programs and improvement priority for casual-dining restaurants. The research studies mentioned above have contributed much to the improvement of service quality, but most of their results only put forward key factors to improve service quality or construct improvement strategies while failing to present a specific management test mechanism at the execution level of service quality improvement. Thus, there are more practical values if a set of execution mechanisms of management and testing is established on the basis of MBO. This research uses threephase plus MBO to establish a set of mechanisms for the execution and evaluation of four-phase service quality performance with both theory and practice, thus allowing a firm to be able to implement and improve the execution of mobile banking service quality and improve control efficiency.
Implications
From the perspective of academia, IPGA, DEMATEL, QFD and MBO are all important methods used in the research field of service quality, but the academic meaning of different research results and the meaning of management were not used by scholars in the past to solve the problem of mobile banking service quality management. This study combines IPGA, DEMATEL, QFD and MBO and establishes a set of four-phase service performance objective management patterns to discuss the set-up of critical improvement factors of mobile banking service quality, service quality improvement design, objective progress control and performance evaluation mechanism. It is a model developed in combination with customersa opinions (identification of urgent improvement of factors), expert opinions (benefit analysis, resource allocation and strategic planning) and viewpoints at the implementation level (enterprisesi internal control). This research integrates the four-phase methods of IPGA, DEMATEL, QFD and MBO to construct a set of service system improvement and evaluation models to solve the problems that the mobile banking industry is presently facing in the academic field of service quality management. In addition to finding out those mobile banking service quality factors that need to be urgently improved from the research results, this research also analyses the effects of these improvements of the service quality according to experts' viewpoints, puts forward an improvement plan and execution order, and then presents an enterprise internal evaluation table to manage and control the performance of service improvement according to the viewpoints of MBO. The application of the four-phase method is able to solve the problems of mobile banking service quality management and the service quality management of other industries from various aspects (customers, experts and enterprises).
From the perspective of practice, the research results of this study are summarised by integrating the opinions of customers, experts and enterprises. Therefore, the improvement strategy and internal performance evaluation table developed from this research should be quite feasible. If the mobile banking industry can refer to the improvement strategy and execution order that are put forward in this research to improve its service quality, then it can be closer to customers' ideas and the requirements of enterprises. Moreover, the internal control evaluation table with the use of MBO can cooperate with the weight of the work targets and control schedule of each season in addition to the specific practices to ensure achievement of the execution performance of each work of mobile banking service quality. This will help improve the competitive advantages of mobile banking in service and achieve the goal of continuous business.
Limitations and future recommendations
Due to financial and geographic limitations, this study is limited to users of mobile banks in Taiwan as the main research subjects. In order to understand the impact of multinational cultural differences, future researchers are suggested to consider adding mobile users of different countries as the research subjects to compare the attitudes of a wider range of mobile bank users for service quality. As different research methods have different management significance, future researchers are suggested to employ other different research methods to examine mobile banking service quality.
